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5, 5 3 2, 3 7 2)„ 
Z-D-N^ ^G-Ar 

R< (CH 2 )„-^° 
R3 I 4 

D«^C: -(CH 8 ) r A-(CH 2 ),- G«/ N "~ N */tte> /CH 3£ s A r He 



20 mw<offiM 
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(D 



"C^ $ ft3 (1R, 2S, 3R, 4S)-N-[ (1R, 2R) -2-[4- (1, 2-benzisothiazol-3-yl)-l- 
piperazinylmethyl]-l-cyclohexylraethyl]-2, 3-bicyclo[2. 2. l]heptane- 

dicarboximide tiiti**<n&mmftz<omm±ft®%ii?>&t>K ffi&fkmmizft 

*3g^tt±BaiC( 1 )-C^£*u5 (lR, 2S, 3R, 4S)-N-[(lR,2R)-2-[4- 
(1, 2-benzisothiazol-3-yl) -l-piperazinylmethyl]-l-cyclohexylmethyl]-2, 3- 
10 bicyclo[2. 2. l]heptanedicarboximide *fcfi^<A^lgJti^£;fa5i&<^j9f^§ 
&m&£:Mfef&&lz 1B1 r. t lw J: , ^&^83lgi]tfU8<©0m*# 

(1R, 2S, 3R, 4S)-N-[(1R, 2R)-2-[4-(l, 2-benzisothiazol-3-yl)-l-piperazinyl- 
methyl]-l-cyclohexylmethyl]-2, 3-bicyclo[2. 2. l]heptanedicarboximide 
hydrochloride *J «fc tf:/^ tr «fc 5*t#^^llJ:*fi-5^^}t^-efc 5 «ia 
Jft^^lrMiaiiR* (Brief Psychiatric Rating Scale : BPRS)07 3r©SNf 
20 tmit^Vtc^77^h^>o 

5|c^M#e>f±, (1R, 2S, 3R,4S)-N-«1R, 2R)-2-[4-(l, 2-benzisothiazcl-3-yl)- 
l-piperazinylmethyl]-l-cyclohexylmethyl]-2, 3-bicyclo[2. 2. l]heptane- 
25 dicarboximide hydrochloride Sr/BV^ & 5 fc, iilt&iiiSfl 

t fe dffimRAti^ ltbtm*: 1B106 m&* vtctzz. mfe* * 
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5 ^nB5^(l)-C^$^5(lR > 2S,3R,4S)-N-[(lR,2R)-2-[4- 
(1, 2-benzisothiazol-3-yl) -l-piperazinylmethyl]-l-cyclohexylinethyl]-2, 3- 
bicyclo[2. 2. l]heptanedicarboxin»ide *fctt-tOBMI±^$*l.S^ tttc& 

* t> ©Tibs. 

*5§W(w (1R, 2S, 3R, 4S)-N-[(1R, 2R)-2-[4-<l, 2-benzisothiazol-3- 
yl)-l-piperazinylmethyl]-l-cyclohexylmethyl]-2. 3-bicyclo[2. 2. ljheptane- 
15 dicarboximide ifc«t©E||±^$|i«I( e .g., hydrochloride) 10 
&#fi5mg~l 2 Orng, »4UlilOmg~100mg, ££>fc:£f£L< 
« 2 Om g ~ 8 Om g ©JflfitCT 10 1 TO^-fS wtti^, !fe&feM&£>M 

«^l B^fili5mg-8 0mg, ff*L<(45mg~60m 
g* $ "bK:£F3: L< f*l 0mg~4 0mg©tSiT'l 0 

itSfc^*fctt*^B*±808s3*l,5ik tttCQ* 2S, 3R, 4S)-N-[(1R, 2R)-2- 
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[4-(l,2-benzisothiazol-3-yl)-l-piperazinylmethyl]-l-cyclohexylmethyl]- 
2, 3-bicyclo[2. 2. l]heptanedicarboxiraide hydrochloride £\ fS4-^ffi$>fc9 
5mg-l 2 Omgx j?ll<(il0mg~10 0nig, $f>lC^U<tt2 0 

m g ~8 om g% <Dm&^^zmammi&Tctz$mn®M'?ibz>o inffl 

5 tucfi. fi£ff!U SB*fc#K iNBIfe^Jx 8fcf3PJ, #7*A*fc «>pym 
15 9li-5o 

**5> 3Hl^^ftVyfeJ£ttfc£4bSM- 1 3496tll, (1R.2S, 3R, 4S)-N- 
[ (IR, 2R) -2-[4-(l, 2-benzisothiazol-3-yl) -1-piperazinylmethyl] -1-cyclo- 
hexylmethyl]-2, 3-bicyclo[2. 2. l]heptanedicarboximide hydrochloride 2r^^ 

DSM— I V : Diagnostic and Statistical Manual of Mental Disorders, 
4th ed. 

Clinical Global Impressions scale-Severity of Illness 
Clinical Global Impressions scale-Improvement 
Abnormal Involuntary Movement Scale 

Extrapyramidal symptoms 

Last Observation Carried Forward 

(loc Ftm : &m&&iitm&i±%ft&.m<o&mmm* 



CG I -s 

CG I - I 
AIMS : 

EPS: 

LOCF : 
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B A S : Barnes Akathisia Scale 

S A S : Simpson-Angust Rating Scale 

P AN S S : Positive and Negative Syndrome Scale 

Tt&m i iz-m-rmmzs: 9 „ mm 1 sttawcws 149 0ij©f£*i»#§i#iit# 

±#1Si5-i£& 9 washout^, SM- 1 3 4 9 6 4 OrogXttl 2 Omg x ttT" 



SI 





A double-blind, randomized, fixed dose, placebo-controlled, 
parallel-group, 6-week, efficacy, safety, and tolerability study 
of two dose levels of SM-13496 in patients with scchizophrenia 
by DSM-IV criteria who are experiencing an acute exacerbation of 
symptoms 


BSD 






i> DsiHv&ma&fc i zm&jmm&&-?&imMM<D *> <o 

2) Extracted-BPRS* =» 7 4 2 fiLfcj^O CGI-SX=»T4 EJLh 

3) Simpson-Angus* a72 ^cSSA»o A IM5^a73 5tc$& 

4) wmw&.±. 

5) 18~6 4&<Z>H& 

i) femmmv>ttv?%mmm& 
3) 

4) '<~*ywm, Alzheimer*??, 38fe*P^, tt*H££ftk Xhfrh& 

6) mm&mm&^-ti&m 


fSSSerfV y 
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«• « . IS-*;* 


4 Omg/day, 1 2 Otng/dayXfi^-fetf?* 1 B 1 EJ 6 ®BBlft#o 
liSfffl (S(g; 3B)0^7t i t) washout, 
washout^ |Jfl^U4kf&i& 2 JHtfllraAlSSo 




v>s#^«i>* < b h 3 h ffl <mam>xmmmmm <o 

washout^raSrtSJ&r-S. 

§• 




tfi§B#: 1 3 2«U(^-fe7K, 40mg v 120mg 4 4 00) 
P^^TH# : 1 4 9W(/5tjR«!4SS 00k 40mg$:.*# S 0 0k 
120mgS?-£i¥4 901) 




^fttt: PANSS, Extracted-BPRS, CGI-S/I 

gc4M4: EPS Rating scale (Simpson-Angus. Barnes. AIMS), ^ 9 
iM' >-(#}&, ifiUE, $?J6&), 1 28t*£<C^ia, B&ffc&g 



(i)BPRS, CGI-I&UfCGI-S^Wc*5V>T s tttttt^TMP^rtS B 
PRS^WPANSS^a7(LOCF)4P)m:CG I -SWCG I - I 

J: 5 fc, SM-1 3496 4 OmgRtf 1 2 0»vtt^6!»ftmTft(&£& 

6 ii) n 6ft4W6 a r^tiiyn^iwtn * jt« L-ct 

****** tfePAN S S fHTett, 3*@&&TB#fc:*il* 5SM-1 3496 1 
10 -13496 fCcfc SffflttfeR«>&gasS& & ttfc. 



m2 



<*tSfe#&) 


(45) 


SM-13496 
(47] 


40 mg 

1 


SM-13496 120 mg 
(44) 


MRS 


(SD) 


W (so) 




(SD) 




BPRS 


-4.0 
( 8.45) 


-10.0 
(12. 79) 


0. 014 


-11.3 
( 8. 89) 


0.003 


PANSS 


-5.8 
(14. 06) 


-14.1 
(23. 10) 


0.063 


-17.4 
(15. 70) 


0.010 


H: MB] Dunnett' s t-&&(&. 
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SM-13496 40 mg 


SM-13496 120 mg 




(SD) 


(SD) 


pfiS" 


(SD) 




cci-s 


(n=4l) 
0.0 (0.77) 


(n=4l) 
-0.7 (1.12) 


0.004 


(n=40) 
-0.8 (1.03) 


0.002 


CGI-I 


(n=45) 
4.0 (1.41) 


(n=47) 
3.2 (1.56) 


0.013 


(n=42) 
3.0 (1.29) 


0^005 



(i B PRS^a7(LOCF)^Sr^7|^ft % 8Sf*tf>i2l 

l\Z7Firb&y)-QihZ> 0 m\\z.7Mrk&*), SM- l 3 4 9 645-«fWlc*J{t5 

(i i OSkfcl, t*Hif^Tl^l-*3^SBPRS^i>^2 0%fij(±^U<ttLCG 
I - I*Sl3itt2^L^Jil#(W'X^V^-)«Dil|^Sr^4t^i- Q ^4^feW 
f>J&»#<fc ? SM- 1 3 4 9 6 4 0m&&tf 1 2 Onigg!-§-8¥£ ^-feaff&W 

10 3*4 



(#»#») 


(45) 


SM-13496 40 mg 
(47) 


SM-13496 120 mg 
(44) 




098S: 








pit 8 




10 


26 


0.002 


22 


0.007 




tz Cochran-M 


antel-Haenszel 





$fc) 

2) 3c^4©M 

( i ) 1 0 %&±.<Dm%\Zffl,\bb*ifc&m&&*Tfc& 5 teSM". 







40 mg 


120 mg 




60 


60 


49 


WP&swy&ra) 


36 (72) 


40 (80) 


38 (78) 




3 (6) 


3 (6) 


3 (6) 
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(%> 


2 (4) 


6 (12) 


6 (12) 






6 (12) 


4 (8) 


2 (4) 


m% 


2 (4) 


5 (10) 


11 (22) 


mm 


5 (10) 


8 (16) 


3 (6) 




0 (0) 


4 (8) 


7 (14) 




3 (6) 


6 (12) 


6 (10) 




6 (10) 


9 (18) 


7 (14) 




2 (4) 


4 (8) 


6 (10) 




5 (10) 


2 (4) 


1 (2) 



^ 5 IE* $ *L5 i: «3 . 1 4 9 09* 1 1 4 01J ( 7 7 %) K*rtW«toD*»«> hflft 

±*w$*^«x to. «*u mm. t**&t* mm^^imsmm 

5 'HtOffcot «nW*^?**% SM- 1 3 4 9 6 4 Omg, 1 2 Omg^W 
0%, 18%, 1 4%tcB&&*l£. «£tf±SM- 1 3 4 9 6 1 

2 oi»gift*»*c««>»tett:'<JS««'e«>ofcaSx Wfitt^7t#ig4ilJ;»i 

**##g&Pi*Bf§«SM- 1 3 4 9 6 4 OmgRt^l 2 OagSt-*tt 
(4%RO«2%) , T?7 p 7'fe^S J ^P(l 0%) J:9^tta»ofco T*^TI*SM- 
10 1 3 4 9 6 8MM$'C6>34Bti> fe*ts 4 Omg&tJ* 1 2 0 mg*9!-£$K*-?:*Ve*L 8 %2fe 

0*1 4%T»feofc. SM— 1 3 4 9 6J!l!J||POWW*©JISS#tt^?-tr*ft4 

l¥ir(^#-efcofc e «ii*ns ^7l&\ ttW^ft, MttB* 

15 ^6 







40 mg 


120 mg 




50 


60 


49 




4 (8) 


3 (6) 


2 (4) 


«B**«*afc»»«ft (*) 




0 (0) 


1 (2) 


\ 0 (0) 



FB . U .nvAMASPAHTNERS 2002* SS22B(*> 9 . 09/^^8^. 5 4 /Tt8l9<»B 3003 6 8 7 7 7 P 14 

FROM AOY AMAftPARTNERS fsO^O^P? . flpPPO! 



10 





0 (0) 


1 (2) 


0 (0) 




4 (8) 


1 (2) 


1 (2) 




0 (0) 


0 (0) 


1 (2) 



mG&TFZtl&t&y. SM-13496 40mg, 1 2 0 raglS!^ 







40 mg 


120 nig 1 






60 


50 


49 






22 (44) 


33 (66) 


36 (71) 














0 (0) 


1 (2) 


1 (2) 






0 (0) 


0 (0) 


2 (4) 




0 (0) 


0 (0) 


1 (2) 






0 (0) 


0 (0) 


2 (4) 




0 (0) 


1 (2) 


0 (0) 






0 (0) 


1 (2) 


1 (2) 






0 (0) 


0 (0) 


1 (2) 






0 (0) 


0 (0) 


1 (2) 








1 (2) 


1 (2) 


0 (0) 






1 (2) 


1 (2) 


1 (2) 






**m& 1 i (2) 1 o (o) | o (o) 








0 (0) 


0 (0) 


1 (2) 




0 (0) 


1 (2) 


o (o) fj 




1 (2) 


0 (0) 


0 (0) 




0 (0) 


1 (2) 


0 (0) 










1 (2) 


0 (0) 


0 (0) 




0 (0) 


0 (0) 


1 (2) 






msa^i ~T o (o) i (2> | o (o) 



FROM AOYAMAftPARTNERS 



2002$ 8£22B<*> 



9 09/«^5 54/JC«0^53OO368777 P 15 



n 





o (0) | 


0 (0) 


1 (2) 






m&mm 


0 (0) 


0 (0) 


1 (2) 




0 (0) 


0 (0) 


1 (2) 








2 (4) 


4 (8) 


9 (18) 


j "Bet 


0 (0) 


2 (4) 


3 (6) 




1 (2) 


2 (4) 


0 (0) 




3 (6) 


3 (6) 


0 (0) 




0 (0) 


0 (0) 


1 (2) 




0 (0) 


1 (2) 


0 (0) 




2 (4) 


3 (6) 


2 (4) 1 




0 (0) 


1 (2) 


0 (0) 




1 (2) 


0 (0) 


0 (0) 




1 (2> 


0 (0) 


0 (0) 


nam 


2 (4) 


0 (0) 


0 (0) 






mm 


3 (6) 


3 (6) 


1 (2) 




0 (0) 


1 (2) 


0 (0) 




1 (2) 


0 (0) 


0 (0) 




1 (2) 


1 (2) 


2 (4) 








3 (6) 


! 9 (18) 


7 (14) 




0 (0) 


4 (8) 


7 (14) 


(IIligEH£B£&&i&<) 


0 (0) 


5 <10) 


5 (10) 




2 (4) 


4 (8) 


D \l\JJ 




3 (6) 


6 (12) 


J. \£»/ 




0 (0) 


1 (2) 


3 (6) 


is® 


0 (0) 


3 (6) 


3 (6) 




0 (0) 


1 (2) 


0 (0) 




0 (0) 


1 (2) 


0 (0) 




I 0 (0) 


0 (0) 


1 (2) 




1 (2) 


0 (0) 


0 (0) 




0 (0) 


0 (0) 


1 (2) 




0 (0) 


0 (0) 


1 (2) 
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1 (2) 


2 (4) 


1 (2) 




0 (0) 


0 (0) 


1 (2) 


gwgg 


0 (0) 


1 (2) 


0 (0) 




0. (0) 


1 (2) 




0K1 


0 (0) 


0 (0) 


1 12/ 




0 (0) 


1 (2) 


0 W i 










0 (0) 


1 (2) 


1(2) 




0 (0) 


1 (2) 


0 (0) 


{rtUBAtt 


1 (2) 


0 (0) 


0 (0) 




1 (2) 


1 (2) 


j 2 (4) 




0 (0) 


1 (2) 


0 (0) 




0 (0) 


0 (0) 


1 (2) 










1 (2) 


0 (0) 


0 (0) 




1 (2) 


0 (0) 


0 (0) 


gugg 






sua 


0 (0) 


1 1 (2) 


1 (2) 




1 (2) 


0 (0) 


0 (0) 



mmsmzmo. mm. mmx-tbot^ sm- 1349 e«wc^ h= 
*#jfc»i±***ofe. sm— 1349 ettJUrtyW^Af^^^^^^wm 
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SM-13496 40 mg* 


SM-13496 120 mg* 


MRS 


W (SD) 


(sd) 




W (SD) 




ABB 


0.7 
(2.63) 


0.7 (2.88) 


0.978 


0.2 (2.21) 


.0. 467 


BAS** 


0.0 
(0. 97) 


0.1 (1.04) 


0. 687 


0.4 (0.94) 


0.352 


SAS 


-0.1 
(0. 96) 


0.1 (1.08) 


0.588 


0.1 (1.11) 


0.808 



»: ^«flDunnetf s Hfc^(^BW£^ir>m£e>tb«). 

**-. bas -a>^»r 

fc&#f*SM- 1 3 4 9 4% s 1 8%-efcofco 

(1R, 2S, 3R, 4S)-N-[(1R, 2R)-2-[4-(l > 2-benzisothiazol-3-yl)-l-piperazinyl- 
methyl]-l-cyclohexylmethyl]-2, 3-bicyclo[2. 2. l]heptanedicarboximide 

h izmm&iz. h ^kcm v *fts # ^*-c@nrcr&m^^ * tfra^J-cfc 

So 



FROM AOYAMA&PARTNERS 2002ffi 8J322B <*> 9 : 1 8 ' 54/TtOO«S300388777 P 18 



14 

is * <o & m 




(D 



6 "C^ & fr5 (1R. 2S, 3R, 4S)-N-[ (1R, 2R) -2-[4- (1, 2-benzisothiazol-3-yl) -1- 

piperazinylmethyl]-l-cyclohexylmethyl]-2, 3-bicyclo[2. 2. l]heptane- 
dicarboxiroide £fctt*©S3£i:f^ 1 B&#S 5m g~ 1 2 0 m g 

10 2 . fe^b-a-^d^ (1R» 2S, 3R, 4S)-N-[(1R, 2R)-2-[4-(l, 2-benzisothiazol-3- 

yl)-l-piperazinylmethyl]-l-cycloh©xylmetbyl]-2, 3-bicyclo[2. 2. l]heptane- 
dicarboximide hydrochloride -e&£t8#S 1 iZWM<Ot&&j?&o 

16 7&2t£^f$!Sa 

5 . f^t-g^ (1R, 2S, 3R, 4S) -N- [ <1R, 2R) -2- [4- (1, 2-benzlsothiazol-3-yl) - 
l-piperazinylmethyl]-l-cyclohexylmethyl]-2, 3-bicyclo[2. 2. l]heptane- 
dicarboximide hydrochloride*: 1 B 20mg~80mgT*lBl 
•f 5ff Jfcg i $fcl* 2 triH^teSfcfr&o 

8. ©tt^^l«5^igffi©^llf^fe-CfcoX> fiSi±fc^^(lR,2S,3R,4S)-N- 
[ <1R, 2R) -2-[4- (1, 2-benzisothiazol-3-yl) -l-piperazinylmethyl]-l-cyclo- 
hexylmethyl]-2,3-bicyclo[2. 2. l]heptanedicarboximide hydrochloride Sr 1 B 

25 j84t5mg-8Omgi?i0i«nrii:J:ot, $mm&&W\fc%<o 
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i o. ffi^*fa&<06&^^ 

1 1. ^t^©(lR,2S,3R.4S)-N-[(lR»2R)-2-[4-(1.2-benzisothiazol-3- 
yl)-l-pipera Z inylm e thyl]-l-cyclohexylmethyl]-2, 3-bicyclo[2. 2. l]heptane- 
dicarboxinide hydrochloride & 1 0 1 0mg-4Omgtl B 1 Btt4- 

1 4 . gHfcffcfi* i: U-C (1R, 2S, 3R, 4S)-N-[ (1R, 2R)-2-[4- (1, 2-benzisothiazol- 
3- y l)-l-piperazinylmethyl]-l-cyclohexylmethyl]-2, 3-bicyclo[2. 2. 1]- 
heptanedicarboximide «WK«liJ«l«M«tl B l(SJ^#at 

5m g~120mgtft5, ffi^fe1B&(0te«8lo 

1 5 . mm&®<&S#&& 20mg~80m g T 1 4 tcWft<DlW* 

3Jc 
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m m # 

(1R, 2S, 3R, 4S)-N-[(1R, 2R)-2-[4-(i, 2~benzisothiazol-3-yl)-l-piperazinyl- 
5 methyl]-l-cyclohexylmethyl]-2,3-bicyclo[2.2. l]heptanedicarboximide ^fc 
t±*:<omM±.W& £ *t <e. g. , hydrochloride) IB 5 m g ~ 1 2 
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